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(54) Title of the Invention: 

Immunological measuring method for sugar transferase activity 

SPECIFICATION 

1. [Title of the Invention] 

Immunological measuring method for sugar transferase activity 

2. [Claims] 

(1) An immunological measuring method for sugar transferase activity in a 
specimen characterized by reacting a solid-phase acceptor complex carbohydrate, 
formed by combining an acceptor complex carbohydrate with an insoluble 
carrier, with a specimen which is assumed to contain a sugar transferase to be 
measured and a sugar constituting a substrate of the sugar transferase, thereby 
generating a sugar chain specific to the sugar transferase on the insoluble carrier 
by a function of the sugar transferase in the specimen, then reacting a marked 
antibody formed by marking a monoclonal antibody to the generated sugar chain 



structure with a marker, and measuring an activity of the marker of the marked 
antibody coupled on the insoluble carrier. 

(2) A method according to claim 1, wherein the acceptor complex 
carbohydrate is a glycolipid or a glycoprotein. 

(3) A method according to claim 1, wherein the sugar transferase to be 
measured is galactosyl transferase. 

(4) A method according to claim 3, wherein the sugar transferase to be 
measured is pi-4 galactosyl transferase. 

(5) A method according to claim 4, wherein the monoclonal antibody is an 
antibody capable of recognizing paraglobocid. 

(6) A method according to claim 1, wherein the sugar transferase to be 
measured is sialyl transferase. 

(7) A method according to claim 1, wherein the sugar transferase to be 
measured is a2-6 sialyl transferase. 

(8) A method according to claim 7, wherein the monoclonal antibody is an 
antibody capable of recognizing o2-6 sialyl paraglobocid. 

(9) A method according to claim 1, 5 or 8, wherein the marker is a radio 
isotope, an enzyme, a fluorescent substance or a chemiluminescent substance. 

3. [Detailed Description of the Invention] 

The present invention relates to a method for immunologically measuring 
a sugar transferase activity, and more specifically a method for measuring a 
sugar transferase activity in a specimen, utilizing a monoclonal antibody capable 
of recognizing a sugar chain generated by a function of a sugar transferase in the 
specimen. 

Recently, a relation between a carcinogenesis of a cell and a change in a 
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sugar chain structure on the surface of the cell is attracting attention, and also 
presence of a sugar transferase activity inducing such sugar chain structure is 
also attracting attention in relation with the carcinogenesis of the cell. Many 
attempts to measure the sugar transferase activity in the blood of cancer patient 
for diagnosing cancer have already been made, and an activity higher than in a 
normal person is already reported. However the prior measuring method for 
the sugar transferase activity merely measures an intake amount of a marked 
toner sugar into an acceptor complex carbohydrate as the activity of the sugar 
transferase, and is incapable of measuring a specific enzyme, dependent on a 
sugar chain bonding type featuring the sugar transferase, namely an isozyme of 
the sugar tranferase. Also there is reported presence of a sugar chain antigen 
expressed specifically in a tumor tissue or a preparation of a monoclonal 
antibody therefor, but there are cases where such sugar chain antigen is not 
liberated in the blood or an autoantibody is present, so that an increase of the 
antigen in a tissue is not necessarily reflected in a serum diagnosis for the 
antigen. 

An object of the present invention is to measure an activity of a sugar 
transferase specific to a cancer on a specimen of a body fluid such as blood, for 
application to a cancer diagnosis, but the object of measurement is not limited to 
a cancer-specific sugar transferase and the principle of the present invention is 
applicable to the measurement of any sugar transferase. More specifically, the 
present invention is to measure an activity of a sugar transferase in a specimen, 
by reacting a solid-phase acceptor complex carbohydrate, formed by combining 
an acceptor complex carbohydrate with an insoluble carrier, with a specimen 
liquid such as blood and a donor sugar, thereby combining the donor sugar on the 
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solid-phase acceptor complex carbohydrate by a catalytic function of the sugar 
transferase in the specimen liquid, then reacting a marked antibody formed by 
marking a monoclonal antibody capable of recognizing the generated sugar chain 
structure with a marker, and measuring an activity of the marker of the marked 
antibody coupled on the insoluble carrier across the generated sugar chain. 

The prior measuring method for the sugar transferase activity is to 
measure an intake amount of a marked donor sugar into an acceptor complex 
carbohydrate, and is incapable of distinguishing specificity of the enzyme on the 
sugar chain bonding type featuring the sugar transferase, for example 
distinguishing enzymes respectively catalyzing Ga|pi-4G|cNAc and Ga|(Jl- 
3G|cNAc bonds. Also the prior method, not utilizing a solid-phase acceptor 
complex carbohydrate, involves a cumbersome separation of the marked donor 
sugar and the product, and is associated with a drawback that glycolipid and 
glycoprotein are measured by respective specific methods. The present 
invention has advantages that the specificity of the enzyme on the sugar chain 
bonding type can be distinguished, that, as long as the generated sugar chain is 
an epitope recognizable by a monoclonal antibody, a glycolipid and a 
glycoprotein can be measured by this method, and that the operations are very 
simple. Also even in a case where the sugar chain antigen itself cannot be 
detected such as a sugar chain generated in excess by carcinogenesis but not 
liberated in the blood or a sugar chain having a short half-period in the blood, 
the present invention, capable of measuring the sugar transferase involved in the 
sugar chain antigen, has an advantage of being usable as cancer diagnosis. 

The sugar transferase to be measured can be for example galactosyl 
transferase or sialyl transferase. In particular, pi-4 galactosyl transferase and 
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a2-6 sialyl transferase are considered useful for cancer diagnosis. 

The insoluble carrier can be a carrier substance ordinarily employed in a 
solid-phase reaction, for example a synthetic polymer substance such as silicone, 
polyacrylamide, polystyrene, or cephadex, a natural polymer such as cellulose, 
ceramics, a glass or a metal. Such substance is surface treated by a known 
technology and a complex carbohydrate serving as an acceptor is coupled. 

The marker can be an enzyme, a radio isotope, or a fluorescent substance. 

In the following, the present invention will be explained in more details by 
examples. 

Example 1: measurement of pi-4 galactosyl transferase activity 

1) Solidification of amino CTH (lactotriaosylceramide) to polystyrene beads 

500 polystyrene beads (0.6 cm in diameter) were treated with ethanol, then 
added to 100 ml of an amino CTH solution (2 |xg/bead), and were reacted for 20 
hours at the room temperature under agitation. The solution was removed, and 
100 ml of a phosphate buffer (pH 7.5) containing horse serum by 5% were added, 
and reacted for 1 hour at the room temperature under agitation. After the 
solution was removed, a washing with a phosphate buffer was conducted 5 times 
to obtain amino CTH adsorbed beads. 

2) Preparation of antiparaglobocid monoclonal antibody 

An emulsion was prepared by adding 0.1 ml of Freund complete adjuvant 
to 0.1 ml of a paraglobocid solution (containing 25 |xg). 0.2 ml of the emulsion 
were intraperitoneal^ administered to a Balb/c mouse four times with an interval 
of 2 weeks. A final immunization was executed 10 days later, and pancreas was 
taken out 3 days later. 1 x 10 8 pancreas cells and 2 x 10 7 myeloma cells (P3U1 
strain) derived from Balb/c mouse were subjected to a cell fusion, in the presence 
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of polyethylene glycol by 50%. A selective cloning of specific monoclonal 
antibody producing bacteria was conducted by an enzyme immunoassay method 
on a plate on which paraglobocid was adsorbed. 1 x 10 7 cells of the obtained 
monoclonal antibody producing strain were intraperitoneally inoculated in a 
Balb/c mouse subjected to an administration of blistan, and peritoneal liquid was 
sampled 2 weeks later. 

3) Marking of antiparaglobocid monoclonal antibody with 125 I 

In peritoneal liquid containing an antiparaglobocid monoclonal antibody, 
ammonium sulfate powder was dissolved to saturtion at 40%. The precipitating 
crystals were recovered by centrifuging, and dissolved in a phosphate buffer (pH 
7.5) at 1 mg/ml to obtain a y-globurin solution. 

About 300 |xCi of Na 125 I were added to a phosphate buffer (pH 7.5), then 1 
ml of the aforementioned y-globurin solution was added and agitated, further 25 
jil of chloramine-T (1 mg/ml) were added and reacted for 30 seconds under 
shaking, and 100 \i\ of sodium metabisulfite (1 mg/ml) were added to terminate 
the reaction. Free 125 I was eliminated with a cephacryl S-300 columnand 125 I- 
marked paraglobocid monoclonal antibody was recovered. 
4) Measurement of pi-4 galactosyl transferase activity 

To 10 \i\ of a tested serum, a bead with solid-phase amino CTH, 100 |xl of a 
UDP-Gal (uridine diphosphate galactose) solution and 90 |xl of a 1 mM sodium 
cacosilate buffer [pH 6.5, containing MnCl 2 (10 n.mol), Triton X-100 (0.5%)] were 
added and incubated for 1 hour at 37°C. After the bead was washed twice with a 
physiological saline solution, 200 ^jtl of 125 I-marked o2-6 sialyl paraglobocid 
monoclonal antibody solution were added, and an incubation was conducted for 4 
hours under shaking at the room temperature. After the bead was washed three 
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times with a physiological saline solution, a radioactivity of the bead was 
measured. 

An a2-5 sialyl transferase activity in the tested serum was determined 
from a standard curve prepared in advance. 

4. [Brief Description of the Drawings] 

Fig. 1 shows an example of a standard curve in case a (Jl-4 galactosyl 
transferase activity in blood is measured by the present invention. 

Fig. 2 shows values of £1-4 galactosyl transferase activity in a healthy 
person and patients of various diseases measured by the present invention. 

Patent applicant: Dynabott Co. 

Agent: Attorney Takehiko Saito 

Agent: Attorney Ryoji Kawase 
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DRAWINGS 
Fig. 1 
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Fig. 2 
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AMENDMENT 

December 6, 1988 

Attn: Commissioner of Patent Office 
Mr. Fumiaki Yoshida 

1. Indication of Case 

1988 Patent Application No.88257 

2. Title of the Invention 

Immunological measuring method for sugar transferase activity 

3. Ammendant 

Relation to the Case: Patent Applicant 
Appellation: Dynabott Co. 

4. Agent 

Address: Akasaka Taisei Bldg., 1-18 Akasaka 1-chome, 
Minato-ku, Tokyo 107 (Telephone Number: 582-7161) 
Name: Attorney (7175) Takehiko Saito 

5. Object of Amendment 

Specification, Detailed Description of the Invention 

6. Content of Amendment 

(1) Following sentences are inserted in Specification, page 8, between line 
2 and line 3: 

"A (31-4 galactosyl transferase activity in the tested serum was determined 
from a standard curve prepared in advance. 
Example 2: Measurement of <x2-6 sialyl transferase activity 

To 10 til of a tested serum, a bead with adsorbed paraglobocid (2 fig/bead), 
100 \x\ of a CMP-NeuAc (cytidine 5'-monophosphate N-acetylneuraminate) 
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solution and 90 (il of a 1 mM sodium cacosilate buffer [pH 6.5, containing Triton 
X-100 (0.5%)] were added and incubated for 1 hour at 37°C. After the bead 
was washed twice with a physiological saline solution, 200 pi of 125 I-marked a2-6 
sialyl paraglobocid monoclonal antibody solution were added, and an incubation 
was conducted for 4 hours under shaking at the room temperature. After the 
bead was washed three times with a physiological saline solution, a radioactivity 
of the bead was measured." 
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INDICATION OF CORRECTION ACCORDING TO STIPULATION OF 

PATENT LAW, ARTICLE 17.2 



On 1988 patent application No. 88257 (JP-A-1-269364, described on 
JP-A-1-2604, published October 17, 1989), there was an amendment according to 
stipulation of Patent Law, Article 17.2, which is shown in the following: 6(1) 
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AMENDMENT 

January 17, 1990 

Attn: Commissioner of Patent Office 
Mr. Fumiaki Yoshida 

1. Indication of Case 

1988 Patent Application No.88257 

2. Title of the Invention 

Immunological measuring method for sugar transferase activity 

3. Ammendant 

Relation to the Case: Patent Applicant 
Appellation: Dynabott Co. 

4. Agent 

Address: Akasaka Taisei Bldg., 1-18 Akasaka 1-chome, 
Minato-ku, Tokyo 107 (Telephone Number: 582-7161) 
Name: Attorney (7175) Takehiko Saito 

5. Object of Amendment 

Specification, Detailed Description of the Invention 

6. Content of Amendment 

(1) Specification Page 7, line 2 from the bottom: 
Delete "a2-6 sialyl". 
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